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INTRODUCTION:

Vibration surveys conducted by the Planning Department, Design
Division, of the New York Naval Shipyard, in response to ship and
yard requests are summarized in brief reports which are not nor-
mally distributed to the Bureau of Ships or other Naval activities.
It is believed the data contained in these reports could be of
interest to the Bureau of Ships and of value to the various govern-
ment activities indicated on the distribution list.

In accordance with Chief, Bureau of Ships Instruction 9400.9 of
Lk October 1961 this summary report of all vibration surveys conduoc-
ted by the Design Division of the New York Naval Shipyard is for-
warded herewith for information and file,
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l. Brief Summary:

An underway vibration survey was oconducted on the hull,
main turbines, reduction gears, shafting and gro llers
during the sea trial of the USS HARWOOD (DDE 861). The ship
embarked from the New York Naval Shipyard at 0730 on 28 Dec.
1961 and returned the same evening at 2000. .

The results indicated that there were no excessive vibra-
tions in the areas inspected. .

2. Personnel Contacted:

LTJG O'Neil Eng. Off, USS HARWOOD (DDE 861)
LTJG Fritche Ship Supt. USS HARWOOD (DDE 861)

3. Details of Survey:

Data in the main propulsion machinery room was taken
with an Askania hand vibrograph with a 20:1 magnification
ratio., Data was recorded at all bearings on the main pro-
pulsion machinery in the three principal directions while at
approximately 315SRPM. .

Data on the hull was taken with an Askania universal
vibrograph with a 20:1 magnification ratio. Hull data was
recorded in the gun director located at 02-74-0.

4, Results: |

a. Analysis of main propulsion machinery dasa do not
indicate excessive vidbration. However, large, but not ex-
cessive vibrations were recorded in the area of the H.P.
turbine in engine room no. 2.

b. Hull data recorded in the gun director also indicated
satisfactory. operation.

5. Recommendations:

a. It is recommended that because of the "large" vibra-
tions recorded in the vicinity of the K.P. turbine in engine
no, 2 (as noted in para. L), a further study be made during
the sonar noise survey trials. This survey will serve to
validate the data taken on 28 Dec. 1961.

b, Hull - No work required.

6 « Adv ance {nformation was given to code 21172. and B.
on 2 Jan. 1962.
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1, Brief Sumary:

An underway vibration survey was conducted in the aft
engine room (#2) during the sea trial of the USS HARWOM (DDE86
The ship embarked from the New York Naval Shipyard at O745 on
11 Jan 1962 and returned at 1400 on 12 Jan 1962.

The results indicated that there were no excessive v¥ibratio
in the areas inspected,

Note: This ?uﬁvay was conducted on the recommendation of
ref, (a).

2. _Personnel Contacted:

1140) 01 Neil Eng, Off. USS HARWOOD (DDES61)
LT¢Q) Pritche Ship Supt,

3. Details of Survey:

Data in the aft main propulsion machinery room (#2) was
teken with an Askanis hand vibrograph with a 2071 magnification
ratio, Data was recorded at all bearings and on the foundation
of the H, P,, L., P, and cruising turbines. Data was taken in
the three principal directions while at approximately 80%
full power.

4. Results:

8. Analysis of datea verify the conclusions of ref. (a),
That is, no excessive vidbration was found.

5. Advance information was given to Code 244D on 16 Jan 1962,
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ABSTRACT

A vibration survey was conducted by Design Personnel
to determine the vibratory charscteristics of the Hangar
Deck and other Decks Aft, the ongine stowage area
(02 Level Aft) and the Island (08 and 09 Levels), of the
USS CONSTELLATION during her Sea Trisls.

Based ﬁpon the results of the investigation, the
following conclusions are drawn:

a. The vibratory amplitudes of the Main Deck from
Frame 215-2i4); and other Decks in the Aft Section of the
Ship were within the acceptable amplitudes for this Class
Vessel.

b. Vibratory Amplitudes in Flag Plot (08 Level) and
the Bridge (09 Level) were sbove the average experienced
in this area for this Class Vessel. Additional Stiffening
of the cantilevered structure is recommended.

¢. The vibratory amplitudes of the Deck in the Jet
Engine stowege area were moderste, but the exist, shock
mounting system, on which the engine is supported, magnifies
the deck amplitudes to a level which 1s not acceptable for
the engilne.

SUMMARY:
SpAant

A vibration survey was conducted on various decks of
the USS CONSTELLATION ¥CVA6u) during her Sea Trials
(Builders end P.A.T.). To determine the maximum amplitudes
of vibration and to compare them with the accepted values
of other vessels of the Class.

Hull Records were taken during build-up to full power ar
et full power (130-167 RPM).



SUMMARY (CONT'D)

The results indicete no excesaive vibration on the main
deck or other decks except in the Ialand Structure (08 and 09
levels). The Jet Engine (J-;i) a8 stowed, vibrated excessively
on the exist. shock mounts, e exist.shock mounts have a tend-
ency to amplify and trsnamit to the engine the S5th order vibra-
tion present in the Aft portion of the ship.

ADMIRISTRATIVE INFORMATION
1. AUTHORITY: Design Log #2005
REF. (a) Plan No. CVA64-1351430 - Alt, "K"

2. INTRODUCTION:

A vibration survey was conducted on the USS CONSTELLATION
(CVA6Y4) during her bullders and P.A.T. Triels to record Ampli-
tudes of Vibration. From 130 RPM to 167 RPM (Full Power).
Vibratory readings were recorded by means of an Universal
Askania Vibrograph or a hand Askania Vibrograph, where no
readings could be obtained with the "Universal”. The survey
was primarily conducted in areas of the ship which exhibited
excess amplitudes of vibrations on other vessels of the class.

3. .. DESCRIPTION

The subject vessel is similar to a FORRESTAL Class Aircraft
Carrier equipped with five (5) bladed propellers, on all four
(}4) shafts.

ly. PROCELURE

(a) The Vibration Survey was geared to the ship's build-up
to full power and suatained full power endurance run (about
four (4) hours). All presdingswere takep by either an Askania
Universal Vibrograph, or where it was not feasible, an Asksnia
Hand Vibrograp (Both at 20:1 Magnifigcation). :

(b) PHASE I - In order to determine the Vibratory characte:
istics of the Hangar Deck a traverse of the deck was made. The
area covered,extended from frame 215-2hli. Readings were taken
on the ¢ Long'l., other Long'ls, between Long'ls and at Trens.
frames (See Figures I(a) and I(d)).

(c) PHASE II - A traverse of the Jet Epgine Stowage Plat-
form (02 Tevel) was made to determine the Vibratorg character-
istics of the deck and algo of the stowsge rack. eadings wer¢
teken with the engine stowed (8¢e Fig. II(a)).

L
£
3
s
=



4. PROCEDURE (CONT'D)

(d) PHASE III - Excessive vibratory ang%itudaa were
reported during Sea Trisls on.USS KITTY HAWK (CVA63).

In Flag Plot (08 Level) snd the Bridge (09 Level).

A survey of these levels was made to determine whether ex-
co;s%;g(ghrration was present on the CVA6L (See Fig, III(a)
an A : ‘

S. CONCLUSIONS AND RECOMMENDATIONS
PHASE I

8. The results of this survey summarized in Tables
I({a) and I(b) indicate a Sth grder peak amplitude of
( + 13 MILS, in one area during full power. This Amplitude
of Vibration is moderate for this Class Carrier. In general
Amplitudes are much lower than this, over the entire area.

b. The same comments as (a), apply for the Gallery
Deck (See Table I(c) ).

PHASE II - The Vibratory Amplitudes reccorded on the
deck were moderate-not exceeding (+ 5 MILS) (cee Table II(a)).
But the shock mount system (includes "C" Mount and Engine
Mount), on which the engine is mountsd, amplify the deck
amplitudes to a level which is not scceptable for the engine.i.e
An Amplitude of (+ 18 MILS) which may cause the malfunctioning
on some parts of The engine.

Representatives from BUWEPS and BUSHIPS who were present.
during the trials indicated that a new study of the shock mount
system will be made to correct this condition.

PHASE III - The results of this phase of survey (summari
in tables IIl(a) and III(b)) indicate that the amplitude of
vibration near the Island Bulkheads are moderate (+ 2 MILS)
increasing ss expected toward the free end of the bridge and fla

lot, The maximum amplitude recorded at these points is

+ 23 MILS) at 145 and dropping off to ( + 6 MILS) at 167 RPNM)
"(Full Power). The maximum amplitude of vibreation recorded is
considered excessive from the standpoint of being uncomforteble,
since 1t occurs in an ares which is constantly manned by personn:
who are engagdd in the navigation of the ship., Moreover, the
peak amplitude occurs close to the air operation speed.

In order to reduce the vibratory amplitudes, the exist
trusses below the flag plot should be extended to the Bulkwark.
See Rey. (a), (Plen No. CVA6L4-1351430, Art. "K"),

6
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1. Brief Swmaryy

A dockside vibration survey was oconducted on the No. 1 Ship Service 100KW
Diesel Generator. The results of the survey indicate a predominant
first order vibration which is excessive in the fore and aft directions at
both the aft and forward ends of the diesel engine (point C and D on sketch,
page 3 ). The data also indicated an excessive vibratory amplitude at
forward end of the DC exciter in the vertical and fore and aft directions.
(Point A on sketch, page 3 ).

2. Personnel Ctontacted:
ENS. Arnold - Engineering Officer, AGS 19
3. Details of Survey:

Vibrations were recorded in the three principal directions at the pointa
indicated on sketch,(page 3 ) utilising an Askania hand Vibrograph with a S:l
feeler probe. Readings were taken with the generator operating at no load.

Name plate data:

Diesel Engine: GM Model 3-268A

Generator: G.E. - 125 KVA- 1200 RPM - 0,8 pf
Lo V - 3 phase - 60 cycle

k. Results:

The results of the survey indicate excessive vibratory displacement
amplitudes at the exciter end and at the top of the d:luel engine, The data
is tabulated on page 3 .

5. Conclusions and Recommendations:

In order to reduce vibration amplitudes to acceptable limits the following
checks should be made and corrective action taken where necessary.

&, Check the coupling between the diesel engine and the generator for
alignment.,

b. Check the D.C. Exciter for the following.
(1) Correct mounting of housing.
(2) Alignment.
(3) Balance of rotor (together with generator rotor).



ce Check foundation and Engine Sub-base for cracks. Check bolting
for tightness.

d. Check to insure that vibration isolating material is installed in
accordance with manufacturers instructions, that is with proper loading and
proper take-up on bolting.
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1. Brief Summary:

Underway vibration resdings were takenon the hull, main
turbines, reduction gears, shafting and propellers during the
sea trial of the USS WARE (DD865). The ship embarked from the
New York Naval Shipyard at 0630 on 2 Peb. 1962 and returned
at 1500 on 3 Peb. 1962. The hull survey indicates a satisfactory
condition with respest to vibration. main propulsion survey
indicates satisfactory conditions at the recorded speeds
(280 rpm in machinery room #1 and 24,7 rpm in machinery room #2).
Had the ship gone up to 80% full power (316 rpm) the data
indicates that there may be an unsatisfactory condition.

NOTE: Rpm refers to shaft revolutions per minute unless
otherwise indicated.

2. Personnel Contacted:
LT (JG) Thearle -Eng. Off. USS WARE (DD865)
3. Details of Survey:

Data in the main propulaion plant machinery rooms was taken
with an Askania hand vibmgraph with a 20:]1 feeler tube. Vibra-
tion readings were obtained for all bearings on the main propul-
sion machinery in the three principal directions at 280 rpm in
machinery room #1 and 247 rpm of the shaft in machinery ropm #2.

The ship did not maintain 80% full power (316 rpm) for any
appreciable length of time, theréfore, readings at that speed
were not taken i{n the mechinery spaces.

An Askania universal vibregraph with a 20:1 megnification
ratio was used in the gun director (02-74-0) to obtain hull
vibration through the range 87 rpm-34Orpm in the sthwartship
direction. ‘

k. Resultss
a. Hull data recorded im the gun director indicated a

satisfactory sonditien with respect to vidbration. A maximum
single amplitude of 5.25 mils at a speed of 310 rpm was recorded.



Mg
b. A single u-putudox:ibmtion of .75ain the athwartship
direction at high pressure turbine frequency (4700 cpm) was
found at the cruising turbdine reduction gear bearing in machinery
room #1 (280 rpm). the ship attained 80% full power (316 rpm)
‘the data indicates that the amplitude of vibration may be above
the allowable limit,

¢, A single amplitude of vibration of ,50 mils in the
athwartship direction at high pressure turbine frequency
(3900 cpm) was found at the cruising turbine reduction gear
bearing in machinery room #2(247 rpm). Had the ship attained
80% full power (316 rpm) the data indicates that the amplitude
of vibration may be above the allowable limit.

5. Recommendations: ‘

a. It is recommended that as a result of the vibrations
obtained (para i above) a full vibration survey be conducted
through a range of speeds up to 80% full power (316 rpm) on
the two high pressure turbines anly, on the next trial.

b. Ng hull work is required.

6. Advanced information was given to Code 212 P. and E.
via Oode 24l on 6 Fedb 1962.
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1. Brief lu—qq_:

' :0}"\ . . . ()
An underway vibration gurvey was conduoted on the main
turbines, reduction gears, shafting and propellers during
the pre-repair sea trial of the USS CONE (DDB66). The ship
embarked from the Charleston Naval Shipyard at 0900 on '
13 Mar 1962 snd arrived at the New York Naval Shipyajd at

1200 on 15 Mar ‘1.962.

The results indicated that there wers no excessive
vibrations in the areas inspected. P

2. Forsonnel 00&: t! cted: ‘ . A

i Burnp -Eng, Off.,USS clgm (DDBEA
2 (JG) Msuro -8hip Supt.,Nav npﬁd,NYK.

3. Details of Sfai'vayé

a. Draft: Fﬁd, 12' 6%; Mean, 13'; Aft, 13! 6"
Displacement: 3030 tons

'b. Data in the main propulsion machinery rooms was taken
with an Askania hand vibrograph with a 20:1 magnificetion
probe. Date was recorded at all besarings, in the three
principal direotions, while at 80% full power (316srpm).
The hull survey was conducted at the base of the main gun
drector (02 level, fr 7). Athwartshipivibrations were
recorded at 10 rpm intervals in the speed range of 125 to
335srpm, with Ssrpm intervals thru the c¢ritiecal ranges
(epprox. 235 and 310srpm). The instrument used to resord
the athwertshipshull vibretions was an Askania Universal
vibragraph set for 20:1 magnification. :

6. BRech propulsion unit oonsists of an H.P. and L.P.
turbine rle,xibli connected to dowmble reduction artiectlated
gears. The crulsing turbine 1s connected to the H.P,
turbine by means of a single reduction gear smd pinion.

u,'}» :

‘a‘

JSWET L OF &



4. Results: ~'!

‘a. From the standpoint of vibration, the analysis of
the main propulsion machinery data, indicates satisfactory
condition of the main turbines and reduction geara. Maximum
amplitude of vibration was found to be + 5.7 mils @ 5.3 cps
(prop. blade frequency). This was recorded at the forward
end of the L.P. turbine in MMR #2 in the athwartship direc-
tion. This value 1s well below the accepted maximum.  See
page L for recorded dara.

b. From the standpoint of vibration, the analysis of
the hull data also indicates a satisfaectory condition of
the main propulsion shafting and propellers. .The maximum
amplititude of vibration recorded was + 2.1 mils @ 325srpm.
Accepted maximum for this class ship as per reference (ag,
18220 mils. Ses page 5 for reacorded data.

5. Conclusions and Recommendations:

From the standpoint of vibration, no work is necessary
on the main turbines, réMiction gears, shafting or propellers.

6. Advance information was given to Code 232 on 16 Mar 1962.
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1. Brief Summary

A déockside vibration and noise survey was conducted on the No, 3,
600 kw ships service turbine=generator set. Analysis of the vibration
data, which was taken at operating speed (1200 RPM), indicates no
excessive vibration, (See Sketch 1 on Page J) Yet, readings taken at
540 RPM reveal excessive vibratory displacement amplitudes at both
turbine bearings. (Station A & B on Sketch 1) Sound level readings
taken in this space also indicate a higher than allowable decibel level,

2, Parsonnel Contacted
Mr. Luchart - Code 232
'3, Datails of Survey

a, The No, 3-600kw turbina=generator set consists of a steam
turbine driving the ganerator through a 8,3 to 1 single reduction gear.
The speed is controlled by the speed governor, mounted at the top end
of the oil pump drive shaft, which is driven from an extension of the
low speed reduction gear by means of a worm gear drive,

b, Namaplate Data

(1) Turbine Mfg.-General Electric - 6 Stage, 10022 RPM rated
at 585 psi inlet steam at 855°F.

(2) Generator Mfg.~General Electric ~ 6 Pole 600kw, 1200 RPM
450 volts,

¢, Vibration data was recorded on the No, 3 ~« 600kw turbine~-
generator set at all bearings and foundation locations as shown on
Page 3 , Sketch 1, utilizing an Askania Hand Vibrograph with a 20:1
feeler tube, Readings were taken with T-G set operating at 1200 RPM
(Rated RPM) at both load and no load condttions. Vibratory displace-
ments were recorded in the three principal planes whenever possible.
The measurable vibrations indicated a safe operating condition at this
speed, It was noted by Ships Force that large amplitudes of vibration
existed at a speed of approximately 600 RPM, Whan the speed of the
unit, under no load conditions was stabilized at 540 RPM, readings
were taken, and the results collected revealed excessiye vibratory
displacements at both turbine bearings. This measured vibration of
+ 6,75 Mils @ 4450 CPM (tubine frequency) in the vertical direction



well exceeds the allowable + 1,2 Mils at this frequency,

ds A noise survey was tsken simultaneously with the vibration
survey, All sound levels and associated Band Widths were detected
utilizing a General Radio sound leavel mster and matched octave
band noise analyzer., Sound level readings were recorded with the
ship's ventilation operating and with the No. 3 T=G set operating at
. load and no load conditions, During load condition of No. 3 unit,
the No, 1 unit, was operating under no load, (Corresponding to
Condition A on Page<* ,) Tha situation was reversed for Condition
B, Page “¥. Data indicated an unsatisfactory condition in this
space in the 1200-2400 and 2400-4800 Band widths, During the
entire sound survey No, 2 unit was inoperative-

4, Results

a, From tha standpoint of vibration tha value of + 6,75 Mils @
4450 CPM {s beyond the allowable limit at this frequancy,.

b, From the standpoint of sound level, we have an adverse
opexating condition, The 97,5 decibel level in the 1200-2400 CPS
Band widtli’'&s above the specified allowable limit,

5. Conclusions and Recommendations

In order to reduce vibration amplitudes and sound levels the follow-
ing is recommendad:

a, Dynamically rdbalance, turbine and generator shafts with
respective pinion and gear attached,

b. Chaeck turbine shaft alignment,
¢, . Chack turbine rotor for loose blading,
¥

4, Check both pinion and gear for proper tooth contact and excesa-
ive wear,

.6, Advance information was given to Codes 213A and 232 on 12 March
1962,
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1. Brief Summary:

A vibraetion survey was conducted on the No. 3C2 forced draft blower on
9 February and on the No., 3A2 forced draft blower on 31 March 1962, Results
of the surveys indicate excessive vibration amplitudes in both units,

2. Personnel Contacted:

CPO Buce =~ CVA42

3. Detalls of Survey:

The survey on Blower 3C2 was conducted enroute Bayamne, MN,J, to New York
Naval Shipyard with the boiler cold. The survey on 3A2 was conducted at
dockside. An Askania Hend Vibrograph with a 20 to 1 fealer tube was used to
take readings in the three principal planes, where possible, at the bearings
(See page _3 ). The speed of each unit was varied by increasing the chest
pressure at the turbine in stepped increments, The Tachometers mounted on
the units were inoperative, The data is tabulated on page_4 .

4, Results:

Analysis of the data indicates excessive first order vibratory displacew
ment amplitudes on both units and high amplituda one half oxrder vibration
of unit No. 3A2, Maximum readings for unit No. 3A2 were +1 mil at 76 cps
(first order) and 1,5 mils at 40 cps, 35 cps and 33 cps (1/2 order),
Maximum displacement for unit No., 3C2 was + 1.25 mils at 85 cps (first order),

5., Conclusions

The two units are considered to be vibrating excessively. It is
recommended that both units be dynamically balanced and the bearings and
shaft checked for proper clearance and alignment during the next avail-
ability., It is further recommended that the structurc in the vicinity of
the exhaust ducting of unit No., 3A2 be reinforced and any missing or
damaged structure be replaced or repaired.




k.

RESULTS (CONT'D)

floor of the buildin% as shown in the sketch on page _4 .
The foundation was visibly pounding against the floor

of the building during the survey and the concrete in the
eres was beginning to crumble. rther more, the piping
in the vicinity of the compressor and cooler was vibrating
excessively.

CONCDUSIONS AND RECOMMENDATIONS

The amplitudes of vibration detected are considered to
be excessive and its effect upon the envirorment is
detrimental to continuous operation. Several possible
solutions are offered in order of preference. However,
the first should be instituted no matter which of the others
is chosen.

A. Install flexible connections in the piping between
the compressor and the bullding. Consider the cooler as
part of the bullding.

B. Increase the mass of the foundation to at least
30,000 pounds in the shape of & solid rectangle rather than
the present Tee shepe. Isolate this foundation from a sub-
foundation set in the soil with waterproof paper end vibra-
tion insulsting cork (such as "vibra-cork" manufactured by
Armstrong Cork Co.), the thickness to be determined from
the loading and the cork manufacturers design data. See
sketch "A" on page_ 5 .

C. Increase the mass of the foundetion to at least
30,000 pounds in the shape of a solid rectangle. Use vibrat{
insulating cork between the foundation and the floor of the
building. See sketch "B" on page_§ .

D. Use the existing foundetion. Bresk up the floor
in the vicinity of the foundation to allow for the insertion
of vibration insuleting cork between the foundation and the
building floor. This will not sppreciably reduce the mag-
nitude of the vibration, in the compressor, but, it will
reduce the transmission of the vigration to the building and
surrounding srea. See sketch "C" on page__S .
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1. _BRIEF SUMHARYE
n underway vibration investigation was conducted ‘op the
No. 2 crui'sing turbine and cruieing.turbiﬂe reduction gear,

Analysis of the vibrationodete reveele.exceeeive‘Vibratory
amplitudes at the forwsrd beering of the cruising turbine

at 192 and 2,7 shdft’RPM. A’'knocking noise was also evident
at the aboveé mentipned speeds.,

2. PERsonggL CONTACTED
Lt. Miller Eng. Officer (DD 843)

3. ETAILS,OE SURVEY

Vibration readings were taken on the No. 2 cruising turbine
and cruising turbine reduction gear at the request of trial
members. These readings ‘were recorded at 139, 192 'and 247
shaft RPM in the three principal planes utilieing an Askania
Hand Vibrograph with a 20:1 Feeler Tube. ‘Analysis df this
data indicated a maximum vibratory diepldcement amplitude
of + 2.13 mils. at 69,eps {H.P. turbine frequency) which is
well in excess ‘of the sllowable amplitude at this frequency.
Additional vibret on readings were requested by ships .force
at 1/3 backing (‘38 SRPM), 2/3 backing (85 SRPM).and full
backing (150 SRPM). The data collected under beeking down
runs indicated a eetiafactory condition of vibrstion at
these speeds.

L. \RESU&SS&

Analyeie of the data taken at 192 and 247 shaft RPM yielded
excessive vibratory displacement amplitudes of + 1. 25 mils
maximum and + 2.13 mils maximum respectively, both at H.P.
turbine frequency. {(Refer to data sheet Page_( 3 - ).

S. ‘CONCLUSIONS AND RECOMMENDATIONS

a. In order to reduce the excessive vibrctéry amplitudes the
following is recommended: °

(1) Check H.P. Turbine, Cruising Turbine, and Cruising
Turbine Reduction Gear Bearings for elignﬁent and clearance.
" (2) Check forward fouhdation bolﬁinﬁ

(3) Should the abnve (1) snd (2) yiéld a satisfactory
installation condition of alignment ‘and bolting, dynamically
balance H.P. Turbine Rotor.

b. It is also recomménded that a post repair vibration Survey

be conducted during the first available tﬂial.
Y

6. Advence inremnation was given to Code 212 on 22 March 1962.
| SHEET 2 of 3
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BRIEF SUMMARY:

A dockside vibration and noise survey was conducted
on the No.l, No. 3 and No. lj, Ships Service Turbo-
Generator Sets (1250KW). Analysis of vibration data
recorded at operating speed (3600 RPM), indicates no
excessive vibration, while sound level readings taken at
the No. 3 and No. 4§ T-G sets indicates a higher than
allowable sound level. Similar noise readings taken at
the No. 1 T-G set reveals a satisfactory sound level.

PERSONNEL CONTACTED

W.0, Luders CvVs-9

DETAILS OF SURVEY

a. The Turbo-Generator Sets consist of a steam turbine
driving the generator through a 2.02 to 1 single reduction
gear. The speed of the unit is controlled by a centrifugal
type speed governor.

b. NAMEPLATE DATA

(1) Turbine Mfg. - General Electric -7938. RPM, Throttle
Steam: 525 psi snd 825 °F,

(2) Generator Mfg - General Electric - 3600 RPM, 1250
KW, 2 Pole,Continuous Duty,A.C.

¢c. Vibration readings were taken on No.l, No.3 and No.4
Turbo-Generator Sets utilizing an Askenia Hend Vibrograph
equipped with a 20:1 feeler tube, while the respective
units wers operating at 3600 RPM and 500 KW Load.
Vibretory displacement amplitudes were recorded in the
three principal planes at all accesgible bearings and
foundation locations. .

d. Noise surveys were taken simultaneously with respective
vibration surveys on the No. 1, No. 3 and No. L Turbo-
generator sets. All sound level and associated band width
readings were detected utilizing e Genersl Radio Sound Leve
Meter and matched Octave Band Noise Analyzer.

(See Sketch pg__£ ).

Results:

No. 1, No. 3 and No. 4 T-G Sets are all within the
allowable limits of vibrations. However, units No.3 and No
4 have excessive noise in the 1200 to 2400 and 2400-4800
octave band widths. These high sound levels are detriments
to personnel standing watches near the unit, and indicate
a malfunctioning of unit No.3 and No.l,Turbo-Generator Set
No. 1 is operationally satisfactory.

2



5. Conclusions snd Bestemendations.

In order to reduce sound levels in the No.3 end ¥o.l
T-G sets the following i{s recommended,

(a) Check generator rotor aligmment for proper air gap.
(b) Cheok tooth contact betwsen pinion and gear.
(c) Check 211 gear bearings.

6. Advance information given to Code 211, S April 1962,

o e
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1. Brief Summary:

A vibration survey was conducted on the No. 3C2 forced draft blower on
9 February and on the No, 3A2 forced draft blower on 31 March 1962, Results
of the surveys indicate excessive vibration amplitudes in both units,

2, Personnel Contacted:

CPO Buce =~ CVA42

3. Detells of Survey:

The survey on Blower 3C2 was conducted enroute Bayamne, N.J. to New York
Naval Shipyard with the boiler cold. The survey on 3A2 was conducted at
dockside. An Askania Hend Vibrograph with a 20 to 1 feeler tube was used to
take readings in the three principal planes, where possible, at the bearings
(See page _3 ). The speed of each unit was varied by increasing the chest
pressure at the turbine in stepped increments, The Tachometers mounted on
the units were inoperative., The data is tabulated on page 4 .

4, Results:

Analysis of the data indicates excessive first order vibratory displace~
ment amplitudes on both units and high amplitude one half order vibration
of unit No, 3A2, Maximum readings for unit No. 3A2 were +1 mil at 76 cps
(first order) and 1,5 mils at 40 cps, 35 cps and 33 cps (1/2 order).
Maximum displacement for unit No, 3C2 was + 1.25 mils at 85 cps (first order).

5., Conclusions

The two units are considered to be vibrating excessively., It is
recommended that both units be dynamically balanced and the bearings and
shaft checked for proper clearance and alignment during the next avail-
ability, It is further recommended that the structure in the vicinity of
the exhaust ducting of unit No. 3A2 be reinforced and any missing or
damaged structure be replaced or repaired.
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i RPM,|STA.| DIR. CPS.J}?WL% ORDER|RPM,|STAJ DIR.{ cPs [ MiLs | ORDER
2400 | . | F&A| 40 |+.25 | FIRST|i3250 | A | F§A| 54 | .025 | FIRST
(3120 | A ATH | 52 [2.25 | FIRST]I3250 | < | FEA | 54 025 | FIRST
2600 | ¢ | ATH | €0 |£. 25| FIrsT|B400 | A | FEA| 57 | .5 | FIRsT
3840 | ¢ | ATH| 32 [£.725] 4 |l|36co | A | FEA | €0 | .375 | FIRsT
3840 | B | F&A[ 32 [ x.25] Y2 |[{3¢co| B | ATH| €0 | .§ | FIRsT
yg4o | ¢ | FEAl 32 | 2,75 % 3700 | A | ATH| €2 | ,015| FIRST
3360 | ¢ [ ATH | 33 [ Lol % |l|3700| ¢ | FE§A 2{ :g;_m
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4440 | A | FEA 37| .51 % Sloo| C | ATH | 85 | 125 [FIRST
4560 | A | ATH | 38 | T 0l Festl|5100 | A | E§A | 85 | .¢a5 |FIRST
4600 | C | VERT| 53 | t 30| peer lI15900 | € | F4A | 20 | 1,25 |FIRS(
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FD.BLOWER NO, 3AZ
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TAKEN WHICH WERE NEGLIGIBLE ARE NOT LISTED.
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1. BRIEF SUMMARY

An underway vibration survey was conducted on the hull and the main
tuxbines and reduction gears in both #1 and #2 main machinery rooms, Hull
vibrations are a measure of shafting and propeller vibratory performance,

The ship embarked from the New York Naval Shipyard at 0645 and returned

1930 on 14 April 1962. The results indicated that there were no excessive
vibrations in the areas inspected. The ship ¥as brought up to 80% full power
during the survey.

2. PERSONNEL CONTACTED

Lt. Datamach - Engineering Officer DD 850

-

3. DETAILS OF SURVEY

Vibration amplitudes were recorded in the three principal direétions on
bearings of the main propulsfon turbines and on both forward and aft ends
of the reduction gears. Readings were taken with an Askania Hand Vibxrograph
utilizing a 20:1 feeler tube at 3135 shaft RMM,

Additional readings at 192 shaft RPM at the ocruising and L,P, turbines
in engine room #1 were requested by the ship's foree, Data indigates
small amplitudes of vibration at cruising and HP turbine frequencies, These
two separate vibrations beat against each other and are the probably cause
of the noise noted by the ship's force, Nomunggtisfactory eonditfons exist,

The main propulsion shafting and propeller survey was conducted utilizing
a Universal Askania Vibrograph, set for 20:1 magnificatfon. Data was reccorded
fn the athwartship direction at the base of the mn. gun dig (02 Ievel-Frame 74
This location is considered to be & . reference point for this class of ship
(DD710 Class), Readings were taken at 10 RPM intervals in the speed range
of 160 to 320 shaft RPM with 5 RPM intervals through the critical ranges.

4, RESULTS

The data collected indicates no excessive vibration of the main propul-
sion plant at 80% full power, 315 shaft RPM. This was the maximum speed
obtained during the survey. The maximum singular vibratory displacement
amplitudes were + 1 mil @ 91 cps recorded at the forward end of the #2
cruising turbine in the fore and aft direction, and + 2.7 mils @ 22 CPS.
(prop. blade frequency) recorded at the foxrward end of the #2 HP tusbine in
the vertical direction.

1o



4, RESULTS (Continued)

Analysis of the hull data indicates satisfactory condition of the propul~
sion shafting and propellers from the standpoint of {fbration, The maximum
singular vibratory displacement amplitude recorded was + 8 mils at 310 shaft
RPY in the athwartship diteetion.

5. CONCLUSTIONS

From the standpoint of vibratfon,the hull, main turbines, reduction
gears, shafting and propellers are satisfactory.

2,
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1. Brief Summary:

An underway vibration survey was conducted on the hull and
the main turbines and reduction gears in both #1 and #2 main
machinery rooms. Hull vibrations are a measure of shafting
and propeller vibratory performance. The ship embarked from
the New York Naval Shipyard at 0630 on 8 May 1962 and returned
at 1630 on 9 May 1962. The results indicated that there were
no excessive vibrations in the areas inspected.

2. Personnel Contacted:

LT Comey -Engineering Officer DD853

3. Details of Survey:

Vibration amplitudes were recorded in the three principal
directions on bearings of the main propulsion turbines and
on both forward and aft ends of the redustion gears. Readings
were taken with en Askania Hand Vibrograph utilising a 20:1
feeler tube at 315 shaft RPM. = T e SRR

The main propulsion shafting and propeller survey was
conducted utilizing a Universal Askania Vibrograph, set for
20:1 magnification. Data was recnrded in the athwartship
direction at the base of the main gun director foundation
(02 1level - frame T7h4). This location is considered to be the
reference point for this class of ship (DD 710 class). Reading
were taken approximately at 10 RPM intervals in the speed range
140 to 330 SRPM with 5 RPM intervals through the critical
ranges.

lj. Results:

The data collected indicatos no excessive vibration at
the main propulsion plant at 80% full power, (315 SRPM).
This was the maximum speed obtained during the propulsion
plant survey. The maximum singular vibratory displacement
amplitudes were + 1 mil @84 cps recorded at the forward end(WAT
of the #2 cruising turbine in the athwartships direction
and+6.5 mils @ 22 cps (prop. blade frequency) recorded at the
forward end of the #2 HP turbine in the vertical direction.



4. Results:(cont'd).

Analysis of the hull data indicates satisfactory conditio
of the propulsion lhttt;tng and proponon from the standpoint
of vibration. The msaximum -tuiular vibratory displacensnt
amplitude recorded was + 12 mils at 310 ohl nm.

S. Conslusions and Recommendations: ~ - s”'~".ii7".

From the standpoint of vibration the hull, uain turbines,
reduc tion gears, shafting and {ropollon are uti-ractory.
To prevent vibration problom n the future it is recommended
that the casing, coupling covers and foundation bolts in the

area of the #2 ocruising turbine reduction gear be checked for
tightness. '

6. Advanced inforsation was given to Gqode 212 on 11 May 1962,
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Brief Summary

Underway vibration surveys were conducted on
USS WARRINGTON (DD843) on 30, 31 March; 9, 10 Apriljs
19 April; and 25, 26 April. The data indicates excessive
vibration at the forward end of the #1 cruising turbine
at high pressure turbine frequency. It i1s recommended
that the high pressure turbine rotor be balanced and
aligned at the next availability.

Brief History

a. On 14 April 1961, enroute Newport, Rhode Island ic
Brooklyn, New York, a pre-FRAM vibretion survey was con-
ducted on the USS WARRINGTON (DD843). The results of
the survey indicated a satisfactory condition of pro-
pellers, shafting, reduction gears, HP,LP, and cruising
turbines. However, excessive fourth order vibration, witlr
respect to the shaft (21 CPS), was experienced at the
forward end of the cruising and LP turbines in machinery
room #2. The following recommendations were made:

(1) Accomplish ShipAlt DD710-1152, "Replace
turbinds turbine support flexing plate bolts".

(2) Inspect flexing plate assembly for distortion
or damage.

(3) Inspect turbine mounting bolts for tightness
or failure. In a like manner inspect cruising turbine
mount bolts.

" b. The following work was then accomplished during
the avaeilability. ‘

(1) The above recommendations were accomplished.

(2) Rotors were taken out and dynamically
balanced, 12th stage modified, and additional
bladings were modified.

(3) Clearances were checked and the rotor aligned



Brief History (Cont'd)

¢. On the 21 March 1962 during Builders Trials, vibration
readings were taken on the #2 achinery plant at various
speeds. Kxcessive vibration was found at the forward end
of the crulsing turbine at high pressure turbine frequency.
Readings were not taken in machinery room #1 due to a

lesk in the horizontal joint of the H.P. turbine,

It was recommended that the high pressure turbine,
cruising turbine, and cruising turbine redustion gesar bear-
ings be checked for alignment and clearances, and a check
of forward foundation bolting be made. Shouﬂd these checks
vield a satisfactory 1installation of the components, the
high pressure turbine rotor should be balanced.

d. The following work was accomplished after the Builder's
Trials, .

(1) The No., 1 high pressure turbine casing was 1lifted,
the leak corrected, clearances checked and the casing réeplacsd

(2) The No. 2 high pressure turbine casing was lifted,
clearances checked, and the casing replaced.

8. The following is a report on the trials held between
30 March 1962 and 26 April 1962,

"Parsonnel Contacted:

Lt. Miller Eng. Officer (DD8)3)

Details of Surveys.

a, The main propulsion shafting and propeller vibra-
tion survey was conducted using a universal Askania Vibro-
graph set for 20:1 magnificetion . 'Data was recorded in
the athwartships direction at the base of the gun director
frame 7l - 02 Level. This is conaidered to be a reference
point for this class ship (DD710 class). Recordings were
taken at 10 RPM intervals in the speed range of 140-315
shaft RPM with 5 RPM intervals through the critical ranges.
(Approx. 235 shaft RPM and 310 shaft RPM).
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Details of Surveys (Cont'd)

b. The main propulsion turbines and reduction gears
vibration surveys were conducted utilizing an Askania
Hand Vibrograph with a 20:1 feeler tube. Data was
recorded at all bearings in the three principal directions
Results are tabulated on pages (6]).

Results of Surveys.

a. On 30, 31 March a hull_indfhlfhwprbpulhion'aur- ‘
vey was conducted, while the ship was running at 80
full power (315 shaft RPM).

(1) Analysis of the hull data indicates a satis-
factory condition of the main propulsion shafting and
propellers from the standpoint of vibration. The maximum
singular vibratory displacement amplitude recorded was + S
Mils at 205 shaft RPM .,

(2) Analysis of machinery room #l data indicates
large amplitudes of vibration at the forward end of the
crulsing turbine in the fore and aft direction. The
maximum singular vibratory dlsplacement amplitude was +1.
Mils at 83 cps (high pressure turbine frequency).

(3) Analysis of machinery room #2 data indicates
large amplitudes of vibration at the forward end of the
high pressure turbine in the vertical direction, and at
the forward end of the low pressure turbine in the athwart
ships direction. The maximum singular vibratory displace-
ment aplitude at these points was 11 mils at 22 cps fourth
order with respect to the shaft). These are propeller
blade 1induced vibrations which are trensmitted and
amplified by the hull and foundation.

b. The following recommendations were made.
(1) Hull - no work necessary

(2) Machinery room #1 - it is recommended that the
cruising turbine and the high pressure turbine be observed
for an incresse in vibration and an additional survey be
conducted on main propulsion plant #1,

(3) Machinery room #2 - check bolts of the founda-
tion and covers for tightness in the area of the low and
high pressure turbines.



d.

f.

The following work was accomplished:

(1) A new fle xible coupling was installed between the
#2 high pressure turbine and the #2 cruising turbine.

(2) The #1 high pressure turbine casing was lifted, a
leak in the horizontal joint fixed and the casing
replaced,

On 9, 10 April 1962, the ship went out on P.A.T. A

vibration team was not on board therefore no vibration

survey was taken.

(1) The #1 H.P. turbine vibrated at 20 knots to the
extent that the ship force and INSURV felt the vibration
to be excessive and limited the speed of the shaft to
well below 20 knots,

(2) The number two shaft wiped a bearing andwas locked.

The following work was accomplished after this trial:
(1) A new flexible coupling was installed between the
#1 h.p. turbine and the #1 crulsing turbine.

(2) The #1 h.p. turbine casing was 1ifted. A pipco‘.

of asbestos was found caught between the rotor and the
turbine casing. The rotor was lifted, clearances cheeked,
and the rotor and casing replaced. .

(3) The strut bearing was replaced om the #2 shaft.

On 19 April 1962 a main propulsion plant survey was

..oonducted at various speeds (15, 20, 25, 30 knots, and

full power). .

(1) Analysis of machinery room #1 data taken during the
full power run indicates excessive vibration at the

forward end of the cruising turbine in the athwartships
direction. The maximum singular vibratory displacement

_amplitude at this point was ¢ 2.75 mils at high preasure
turbine frequency (94 cps).

(2) Analysis of machlinery room #2 data taken during 80%
full power indicates a satisfactory condition of main
turblnes and reduction gears with respect to vibration.
The maximum singular vibratory displacement amplitude
was + 6 mils at 21 cps at the forward end of the low
pressure turbine (propeller blade frequency.)
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' The tollowing z'oounandutionl unro mades

(1) The foundstion bolt- of the #1 high pron-uln
and the #1 cruiaing turbino be checked for ttghtaell.

{2) #2 propulsion plant - no work’ nocolslry.

(3) An additional survey be taken on the #1 h.p.
t:;bino and the #1 cruiaing turbino durlng tho aoxt
syiad. : .

The following work was acconplilh‘d‘

(1) The foundation bolting was chook for tightncul
and loose bolts tightened.

On 25, 26 April 1962, the ship wont out on [ uocond
P.A.T. Readings were taken at 80% full power.

(1) Analyeis of machinery room #1 data indicates

excessive vibration at the forward end of the owruieing

turbine in the athwartships direction.

singular vibratory displacement amplituds st this poi;

'.ﬁ + 2 1l mils at high pressure turbine t!oquoaoy.
cps) .

(2) Anslysis of machinery room #2 dntu rcvoalt
satisfactory condition. ce _

Flnul Conelulions and Recommendations.
(1) Hull - no work necesssry.: o
'(2) The excessive vibration (2.1 mils @ 84 cps)

.at. the forward end ofcruising turbine is being inéuced

by the high pressure turbine. It is recommended that

. 4t the next availasbility the high pressure turbine

rotor be teken out and dynamically bllanood. and
realigned when replaced.



USS WARRINGTON (DD843)
HULL VIBRATION DATA.
ATHWARTSHIP DIRECTION

30, 31 March 1962

[ SHAFT + S.A Shaft + S.A]
R.P.MJ] cPS | Mils REMARKS | | RPM CPS | Miis REMARKS
140 19.3 | neg.|Prop.Preq.|| 230 [ 3.8 | .5 Bhaft Pre
e 136 781 235 1 3.9 __::__‘qu
, 160 [10.7 neg. 1’[ 210 . 1.9 o
:L'" 1 0 110 nesg { ol 1_
180 12,0 neg, f" ] ;%Eoz g.z i'7 v
190 12,6 neg. 0 « 3 . "
2 3 neg. w 270 .5 L
210 0 | neg. " 1280 o7 o1 Ll
220 [14.7 neg. w 290 %,8 1.2 W
- 300 g Il
‘ %o; 1 £ :
310 .2
315 3 12 "
DISPLACEMENT IN MILS VS. SHMAFT RPM
Dy
K
| " ORDER
)
Jd4g
b
. 2 AMORDER
<
\I) /
+
T Q0 120 (40 160 180 200 220 MO0 260 280 o IR0

SHAFT RPM,
b.
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VIBRATION DATA

30, 31 March 1962

MACHINERY RM #1
Direction * SA Mlla c% Shaft

8TA [ Vertioal Attorart | Yore & A% RPM Remarks
* A o8 T 1.0 84 | 5156 | H.P,Turb, Frequensy
B nifé% 1fg 1?;5l ,ﬁ s | ?J’?ﬁif; :;::' "
¢ 1.0 negl negl 11 | 316 | 2nd order shaft
D negl o 26 84 | 316 | HoPs Turb, Frequenoy
) 2 | . negl 2 12 | 316 | 2nd order shart
) negl negl negl - 31§ - -
G Trace o3 negl 84 -815 HoP. Turb. Frequenoy
negl 1l 1 11 . 2nd Ordor. shaft
g 1 JE negl 11 | 515 | 2nd order shaft
B negl negl negl - 316 - -
~ S MACEINERY BM §2 \
Direotion * SA Mils SEAFT 4
STA [ Vertical | Athwart | Fore & Aft | CPS | RPM Remarks
N negl o8 negl 8ol oy | EePoTurb. Preq.
1.2 2 1.7 22 Prop.blade Freq,
B BB trace 1 22 | 815 ) Prop.b!.sdn !‘gojq.
¢ 11 trace Trace | 22| 316 | Prop.blade Freq.
D negl negl negl | -1 818 - - |
3 negl 4 8.6 22 | 316 | Prop.blade Freq, -
r 1.3 1.3 4.6 22 | 316 | Prop.blade Preq.
¢ negl 1 2 a2 | 818 Prop.blade Freq, Y
B 1 negl 4 22 | 318 Propsblade Freq,
I 1 n - 22 | 216 Prop.blade Preq,
. - 8 .
. e o




VIBRATION DATA

gy April 1962
STA Diregtion Lt sam Shatt Remark
~VartIail ] “Fors AT | ops | AEN arke
A negl . negl % 190 ﬂ.g.zgf_n- Egmg, ,
negl 1. 5,5 prop.blade freqg.
B .65 negl negl 12 | 190 | prop blasde freq.
c .65 1.0 negl 12 | 190 prop.biade freq.
D - negl - - 190 -

, a2 1.1 12 oL, p W.P.Turb. freq.
A negl N negl 22 Prop blade freq.
B .12 12 negl 22 | N8 prop blade freq.

ER: 75 - 22 | 18 "I prop biade freq.
c nogl -12 - Bl‘. 3 Hei oi“rbafmq.
negl i .63 LU H.P.Tarb. freq.
D .15 1.25 negl 22 proy blade freq.
E Trace Trace Trace 8y | 315 H.P Turb,Freq.
P Trace Trace Trace 22 | 315 prop blade freq.
G Trace Trace Trace 22 | 315 prop blade freq.
I e 1.5 - 22 | 319 | prop blade freg.
Mall Power
STA, Athwart, CPS Remarks
A Fwd 2.15 9 H.P,Turb.Freaq.
AMH 2.0 9l H.P.Turb.Freq.
A Aft 1.25 9L H.P,Turb.Freq.
): T 15 5 | H.P.Rurb.¥req.
| B_ATE .5 — ol H.P.Turb. req,
C Pwd Negl - -
T ATt . 5 :3% . . Frad.
) 5 ‘ .P.Turb.Preq.



Machinery Ro

Direction + S A. Mils

oat%‘
CPS | Shaft
RPN

sTA Vertlca thwart | Fore % Alt Remarks
Al .25 1 | Trace 51 | 190 [H.P.Turb. freq.
B - negl negl 51 | 190 [H.P.Turd. Creq.
C negl negl negl - 190 -

D negl negl negl - 190 -

E  negl negl negl - 190 -

F  negl negl negl - 190 -

G negl negl negl - | 198 -

H negl negl negl - |190 -

I . negl negl negl - 190 -

A .9 1.3 .25 66 | 247

B :?S, ?55 g 66 247

1 - - 16

c - o3 os 66 2"-7

D n.sl msl m‘l - &7 - -

1 negl negl negl - | 247 - -

.25 1.1 5 7. Turb.freq.
A28 5.5 ¥ ] 315 BSp Slede Treq.
negl 6 .25 . ure.Ireq.
B ns
b " 1.6 22

I—' ) y e W « ' )
¢ 15 %‘I negl 5“‘ A5 SN req.
H 1 1.5 1 22 | 315 }np blade fregq.
1 1.8 é6 1l 22

10,

315 Pnp blede freq.
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Vibration Data
25, 26 April 1962

Machinery Room #1

Direction + SA Mils CPS | Shaft
STA | Vertical | Athwert | Fore & Aft RPM Remarks
A .3 2.1 Trace 8Ly 115 H.PeTurb.F‘x"eq°
1.5 3 2.0 11 2nd Urder Shaft
B .2 oy - 84 | 315 H,P.Turb.Freq.
C negl o2 - 84 | 315 H.P.Turb.Freq.
1 negl 1 negl 22 | 315 prop blade freq.
Machinery Room #2
Direction +  SA Mils - : Shaft’
STA | Vertical | Athwart | Fore & Arg | CPS | RPM Remarks
A 05 ‘ 101 - 8‘{, 315 HoPoTurboFrQQo
B negl 6 3 84 {315 H.P.Turb.Freq.
F .8 2.0 4.0 22 | 315 prop blade freq.
I 1.5 1 22 §1§ prop blade freq.
I,
e ,,;.'
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Brief Summarys

An underway vibration survey was conducted on the hull,
maih turbines, reduction gears, shafting and propellers
during pre-repair sea trial on the USS PUTNAM (DD757) .
The ship left the Naval Operating Base at Norfolk Va.
at 0700 L4 June 1962‘and returned at 2200 L June 1962,
The results indlcate a satisfactory condition with
respect to vibration in the areas inspected.

PERSONNEL CONTACTED:

LT, LEMAR Eng. Off. (DD 757)
LT, BRIDGES Ship Supt. NAVSHIPYD, NYK

DETAILS OF SURVEY

8. The main propulsion shafting and propeller survey was
conducted utilizing a Unlversal Askanla Vibrograph set for
20:1 magnification, Data was recorded in the athwartships
direction st the base of the maln gun direoctor foundation
(02 level-Frame 74) near the bridge., This location 1s
considered to be reference points for this class ship
(DD692) class. Readings were taken at 10 shaft RPM (SRPM)
intervals through the range 150 SRPM to 330 SRPM with

S SRPM intervals through the critical ranges.

b. Each propulsion unit consists of an H,P, and L,P,
turbine flexibly connected to double reduction articulated
gears, The cruising turbine is connected to the H,P,
turbine by means of a single reduction gear and pinion.

The main propulsion engine and reduction gear vibration
survey was conducted on both #1 and #2 main engines and
reduction gears with an Askania Hand Vibrograph, utilizing a
20:1l feeler tube, Data was recorded at all bearings in the
three principal directions while the shaft was operating

at 315 rpm.

6. The ships force reported vibration at 232 SRPM, howevér
no epprecisble vibration was found at this speed. ~

RESULTS ¢

8. Analysis of the hull data indicates satisfactory condition
of the main propulsion shafting and propellers from the
standpoint of vibration., The maximum singular vibratory dis-
placement amplitude recorded was + 6 Mils at 315 SRPM

as shown on the graph on page 4 : o

This value 18 well below the accepted maximum of t 20
Mils for this class ship. Traces of fourth order (propéeller
frequency) were recorded in the lower speed range. In
addition, traces of a 5.5 c¢ps, hydrodynamically excited constant
frequency was experienced in the upper speed range. This
vibration 1s a function of rudder toe angle, &nd is peculiar
to thls class ship.

2.



b

5.

6.

RESULTS (CONT!D)

be Analysis of the main propulsion machinery data indiecates
satisfaoctéry condition of the main turbines and reduction gea
The maximum singular vibratory displacement amplitude re-
corded was * [1,5 MILS at the #1 ecruising turbine reduction
géar at 22 ¢ps. (propeller blade frequency) in the vertical
direction., This is a propeller blade induced ¥ibration and
is not considersd excessive.

CONCLUSIONS:
a. PFrom the standpoint of vibration,the hull, main turbines,

reduction gears, shafting and propelior are satisfactory
and ao work 1s required.

Advanced information given to Code 212 on & June& 1962,



HULL VIBRATION DATA

USS PUTNAM, (DR7E7.)s,i

ATHWARTSHIP* DIRECTION

e
17 v PRt AL

»g\?‘ {i y,w

\

3o )

V ’5):'1\'\{“» 9 J.‘

:i 2.\"{«‘,1‘:‘1{} Mg

- Shaft i
" RPM cp2, | + SA Mils | Remerks _ SA Mils Remarks
150 - negl - 270 - negl -
180 - negl - 280 - negl -
1 10 - negl - 286 | - | negl -
180 - negl - 290 - negl -
180 - negl - 296 - negl” -
200 - negl - 300 - negl -
: 210 .. - negl - 306 - negl 1 -
220 - negl - 310 | - | negl -
228 - negl - 316 B8 | 2.8 Bhaft frec
230 4 - negl - 320 - | negl -
235 Wt - negl - 325 546 8 Shaft freq.
" 240 L ’ﬁ&‘g"l\“{ S el " ‘SB {!\ jﬁf@i‘ ERB Shaft freq.
2601 4,5 1.0 Shaft freq.i 336 | 6.6 | 3 Shaft freq
"QP" Shaft RPM. vs x5 A Mils
%)
N3
\F
4J
T 4
a 2]

/50 ko 170 KO 10

4

H0 W 230 20 Mo 2 KO 2% 280 190 300 WO 3O 30 T
SHAF T  RPAZ



VIBRATION DATA

MAIN MACHINERY ROOM NO,l

En DIRBCTION £ SA Mils Cr8 Shaf't Bemarks
: Vertioal | Athwart, | Fore & Aft RPM
( A Trace negl Trace 22 316 prop.blade freq,
’ ) B negl Trace negl 22 316 prop.blade freq,
l [ negl negl negl - 316 - - -
':, D negl negl negl - 316 - - -
f‘ R negl negl negl - 316 - - -
;{ F negl negl negl - 316 - - -
k @ negl negl negl - 316 - - -
B negl negl negl - 316 - - -
; I negl 1.6 Trace 22 316 prop.blade freq,
. MAIN MACHINERY ROOM N0.2
\ STA DIRECTION I SA Mils CP8 | B8haft Remarks
[~ Vertlcal | AusarS, | Yore & Mt | RAM
A A i.o 340 1.0 22 316 prop.blade freq,
i‘ B 4.6 negl 1.0 22 316 | prop.blade freq.
c 3.6 negl negl 22 315 prop.blade freq.
D negl 0.5 1.0 22 3156- prop.blade freq,
" B negl 0.6 negl 22 316 | prop.blade freq.
¢ F Trace Trace Trace 22 316 prop.blade. freq,
’& G negl negl 1.0 22 315 prop blade freq,
‘ h negl negl 3 22 316 prop.blade freq,
| I N 3 1 22 316 prop blade freq,
B Rt T TS BT R ARSI A M L Vit e

——y——
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1. Brisf Summery:

An undervay vibretion survey was oconducted on the Mall,
shafting ellers during pre-repalir sea trials of the
USS Delong, The ship left the Naval Reserve Bese .

‘st Fort Schmyler at 0900 snd returned at 1300 6 Sept 1962,
T™he results indicete a misaligmment in the shafting.

2. Pergonnel Coptacted:
Lt. Cdr. MoGrave co°o of D!
Lt. Chepmen Engineering Orﬂur . &

3. Deteils of Survey

" 8. The main propulsion shafting smd propeller survey wee
conduated utilizing a Universal Askenia Vibrogrsph set for
20:1 magnification, Data was recorded ia the athwartships
direction at the Fantail eenterline, 3 feet forwerd of
Ensign Staff. Initiel resdings were taken at 10 SRPM

*(Shaft revolutions per minmute) intervals hetween the speed
renge of 150 SRPM end 385 SRPY with S SRPM intervals thron‘h
the oriticsl renges (Apprex. 185 SRPM and 30 SRM).

o h. Anslysis of the hull data indigates an mutututon o
nauuoa of the mein propulsion shafting. The mazimm
ler vibratery displacement smplitude recorded was 18 Mile
as gx (first order with respect to the shaft), which 1s
sstion of shaft missligrment,

S. coscLusroms:

8. Pyom the data taken, it is recommended that both sheft
be checked for sligmment.

6. Advence information was given to code 1225 on 10 Sept 1962.
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1. BRIEF SUMMARY:

Underway vibration surveys were conducted on the main turbi:
and reduction gears during the builders triels, L, S Sept 1962,
and preliminermy acceptance trials 12, 13 Sept 1962 of the USS
ESSEX (CVS-9). The results indicate a satisfactory condition
with respect to vibration in esress inspected.

2. Personnel Contacted:

Commander Farley Engineering Officer (CVS-9
3. Details of Survey

Each propulsion unit consists of a H.P. and a L.P. turbine-
Tlexibly sormdcted to double reduction articulated gears. Thé
vibration survey was conducted on #1, #2, #3 and #; main engine
with an Askanis Hand Vibrograph utilizing 5:1 sand 20:1 feeler
tubes Data was recorded at all bearings in the three principsa
directions while the shaft was running at 24,0 RPM, A Inter-
national Research and Development Vibration Analizer was used
at selected points where additional data was required.

‘4. RESULTS:

2. Analysis of the main propulsion machinery data indicate
a satisfactory condition of the main turbines and reduction gea
The maximum singuler vibratory displacement was + 5 Mils in
the vertical direction on the aft end of the high pressure
turbine. The frequency of vibration was 17 ops (fourth order
with respect to the shaft), induced by the propeller blades.
This vibration is not considered excessive.

S. From the standpoint of vibration the mein turbines and re-
duction gesars are satisfactory and no work 1s necessary.
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1. BRIEF SUMMARY:

An underway vibration survey was conducted on the hull,
main turbines; reduction gears, shafting and propellers
during the sea trials of the USS PARKER D.E.369. The ship
left Port Newark N.J. at 0900 and returned at 1700. The
results of the survey indicate a satisfactory condition
with respect to vibration in the areas inspescted.

2. PERSONNEL CONTACTED

LT. Hart C.0.USS PARKER DE369
3. DBTAILS OF SURVEY

8. The main propulsion shafting and propsller survey was
eonducted utilizing a Universal Askania Vibrogrep' set for
20:1 magnification.Data was recorded in the athwartships direc-
tion on the fantail five feei forward of the ensign staff.
This position 18 considered to be a reference point for this
ship. Readings were taken at 10 shaft RPM (SRPM) intervals
through the speed range of 150 SRPM to 390 SRPM with 5 SRPM
intervals through the critical speed range (approx. 340 SRPM).

b. Rach propulsion plant consiats of a hp end ip turbine
flexibly connected to a reduction gear. The survey was con-
ducted on both #1 and #2 main engines and reduction gears
with an Askania Hand Vibrograph utilising a 20:1 feeler tube.
Data was recorded on all bearings in the three principal diree-
tions while the shaft was operating at 360 RPM.

ly. RESULTS

, 8. Anelysis of the hull data indicates satisfactory ocon-

dition of the main propulsion shafting and propellers from
the stand point of vibration. The maximum singular vibratory
displecement amplitude recorded was + 9 mils at 360 SRPM.
This is below the accepted value of + 20 mils. *

b. Analysis of the main propulsion machinery data indi-
cates satisfactory condition of the main turbines and reductiom
gears. The maximum singular vibratory displacement amplitude
was + 2 mils at the aft end of the LP turbine at 19 cps
(propeller blade frequency) in the fore and aft direction.

5. CONCLUSIONS AND RECOMENDATIONS

From the stahdpoint of vibretion, the hull main turbines,
reduction gears; shafting and propellsrs are satisfactory and
no work is required.

6. Advanced information given to code 1225 on 1 Oct. 1962.
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1,7 An whls¥way vidbration survey was coliducted on the hul:l.,
turbines, redwotden: gears and propellers during the ses trhh

shafting
the DSE OGETHS' (DE 655). The suip sbaried from New vaven at 0700,

of
26 Septeiiber 1962  and arrived Barle New Jersey 1800, Thé results ottho
w.hdioato a ntutactory oondition with respect to vidration in the
"ii. Oapte Hoyt C.0. ¥S8 COATES (DB 685)
Lt. Robinson Magineering Officer (DB 685)

3. -DERATIS OF SURVE.

. & The main propulsion shafting and propeller survey was conducted
»0kilising an Universal ASKANIA Vibrograph set for 20:1 magnification,
- Data .was recorded in the athwartships directien three fest forward of the
MM This position is oonsidered to be a referemie peint for tids

Meadings were taken at 10 Shaft RPN (SRPM) intervils through the

apéodrmgeo{lSOSRﬂltonosamutthnmintervmthrou;htho ,
orftical ). (Approximately 3LO SRPM) witikr both shafts aperating at the
sae-Speed, - s were taken on the hull“with the starboard shaft turn-
ing at 5 SRPH intervals through the speed range of 335 SRPM to 370 SRPM‘'and
the port shaft turping at 320 SRPM, Readings were also taken at the same
reference point with the port shaft turning at 5 SRPM intervals through the
'modmzoo!‘BBSMto 370 SRPM and the port shaft turning at 320 SRPM,

b. Each propulsion plant consists:of a turbine, generator and a moto
driving the shaft, The survey was conducted on both main engines using an
ASKANIA Hand Vibrograph utilising & 20:1 feeler tube. Data was recorded on
mSW in the three principal directionrs wvhile the shaft was operating
at 370 .

L4, RESULTS,

8¢ Analysis of the hull data indicates satisfactory oconditiom of
the main propulsion shafting and propellers from the standpoint of vibre-
tion, The maximum singular vibratory displacement amplitude recorded was
+ 16 Ms at 5 SAPM, . m-nbohwthucuptodu:m of + 20 Mls,
The hull data is plotted on page 3 _

b. Analysis of the main pmld.m -ohinu'y dau indicates
satisfactory oondition of the main twrbines, gmerators and motors, The
naxcizn vibratory displecement tode was + 2 Rils at the aft
end of the f2 generatoy in the athwartships direotion, &t 2k ope, (W

dlade troquw).

¢ ’ N . v
e o Lmer s . . . . » ‘et .
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ERIEF SUMMARY - (Cont'd)

S. CONCLUSIONS AND RECOMMENDATIONS:

a, From the standpoint of vibration, the hull, main turbines,
main propulsion generstors and motors, shafting and propellers are
satisfactory and no work is required,

6. Advance information sent to Code 1227 om 1 October 1962,
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1. BRIEF SUMMARY

An underwasy vibration survey was conducted on the hull, main
turbines, reduction gears, shafting and propellers darimg pre-repair sea
trial on the USS RICH (PD-820). The ship left Portemouth ¥aval Shipyard
in Virginia at 0600, 23 October 1962 and returned to the Kaval Operating
Base at Norfolk, Virginia at 1930, 23 October 1962. The results in-
dicates a satisfactory condition with respect to vibratdom in the areas

i

2. PERSONNEL. CONTACTED

CDR, Mason C.0. USS RICH (DD-820)

LTJG Peace Eng. Off. USS RICH (DD=820)
3. DETAILS OF SURVET

Draft: 13' 2 forward W 3¢ ek

Displacement: 3,252 tons

8, The main propulsion shafting and propeller survey was conducted
utilising a Universal Askania Vibrograph set for 20:1 magnifiocation.
Data was recorded in the athwartships direction at the base of the main
gun director (02 level-frame 7.) near the bridge. This location is cone
sidered,; to be a reference point for this class ship (DD-692 class).
were taken at 10 shaft RPM (SRPM) intervals through the range
190 SRPM to 345 SRPM with 5 SRPM intervals through the oritical range,

b, Each propulsion unit consists of an h.p. and 1.p. turbine
flexidbly connected to a double reduction articulate gear . The oruising
turbine is connected to the h.p. turbine by means of a single reduction
gear and piniom. The main propulsion engine and reduction gear vibration
survey was conducted on both #1 and #2 main engines and reduction gears,
with an Askania Hand Vibrograph utiliszing a 20:1 feeler tube. Data was
recorded at all beariris in the three principal direotions while the shaft
was operating at 315 vpm.

L. RESULTS.

&, Analysis of the hull data indicates a satisfactory oconditiom of
the main propulsion shafting and propsllers from the standpoint of vibree
tion, The maximum singular vibratory displacement amptitude recorded
vas + L mils at 320 SRAPM as shown on the graph on page A+ This
valus is well below the acospted value of + 20 mils.

be Analysis of the main prepulsion machinery data iadicates
satisfactory condition at the main turbines and reduotion ¢ The
maximm singular vibratory displacement amplitude wes ¢+ 3.! nils ab the
forward end of the 2 oruising turbine reduction gear &b 22 ops
blade frequemay) in the vertical direotion. This is propeller 18-
duced vidbration and 4s not considered emvessive,

1




5s  CONCLUSIONS.

8,  From the standpoint of vibration the hull, maim turbines,

reduction gears shafting and propellers are satisfactory and no work
is required,

Advanced information given to Code 212 onm 25 October,1962,

HULL VIBRATION
USS RIOH (DD-820)
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MAIN MACHINERY ROOM NO. 1

VIBRATION DATA

¢ "

STAEVertizgeeﬁxatt.str?h | o 8::;'1‘ S
A Neg neg neg . - 345 p——
B neg neg neg - 345 ——e
C neg neg neg - A5 | mmeee
D_| neg neg neg =1 345 —
B neg neg neg - S | emee-
r neg neg 0075 22 345 prop blade freq. ‘
a neg neg neg - 345 J——
H neg neg neg . - U5 —
1 neg neg neg - -
s E e REE s NN T L L e e S e e R E SR AR AN ST LD RN ST PR RS LR R SE S

MAIN MACHINERY ROOM NO, 2

| “ ...‘...;..f;g:—-.....'—g.....’-o-"m...

rmq—'—m.x WIs UPST SHAFY | HERIRKS

Vertical . ore : RPM

A_| neg | neg 0s75 22 | 345 prop blade freq. | |
a5 los e 2| 5 | sepusetme
C_| 2.5 | neg neg 22 | 35 _prop hlade freq. |
D neg . heg heg - "‘ 4_2&5 e oo i
E Neyg heg 0.5 22 | A5 "

F neg . | neg . neg ‘- ﬁ # — -

0 | neg neg i% | neg - A5 —

H neg neg neg -] 345 R

I | neg | neg | —2—J 345
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1. Brief Surmary:

An underwvay vibration survey was conducted on the hull, wmein turbines,
reduction gears, shafting and propellers during the pre-fram sea trial of
the USS MACHENZIE (DD836). The ship embarked from the New York Naval S8hip-
yard at 0600, 13 Dec#fuber 1962 and arrived back at the New York Naval Ship-
yard at 1830 of the same day, Evaluation of the data on the survey yields
a satisfactory condition of the propulsion plant, Although the overall hull
vibration 1z within the allowable limits, the port shaft and propeller vibra-
tion contribution is excessive as compared to the starboard shaft and propeller,

2. Personnel Contacted:

Capt, J. K, Leslie CO USS MACKENZIE (DD836)

", Lt. Lazarchick Engineering Officer (DD836)
Lt, McKenzie Ship Supt, N.Y.N.S.

3. Details of Survey: )

a, Operating Conditions

Fwd, Draft 11£ft, 6 inches
Aft, Draft 12ft, 6 inches
Mean Draft 12ft.

Displacement 2700 toms
Propellers four bladed NACABS

b, The response of the hull girder to exciting forces acting on the
hull directly was investigated. This investigation was conducted utilfizing
a Universal Askania vibrograph set for a 20:1 magnf{fication, Data were re~
corded fn the athwartship direction at the base of the main gun director
foundation, fr, 72 ¢ on the 02 level near the bridge., This location is
esgentially antinodal and generally responsive to transverse excitation at
the 3 noded critical of about 246 cpm and responsive to the single node
torsiagnal critical of about 310 cpm. During the survey large amplitudes of
vibration were dilcqvered in the 245 SRPM range, Although -large amplitudes
were expectad (in this vicinity), the wave form tended to alter its shape and
it was felt further investigation would be informative and non-detrimental,
It wae decided upon completion of the "Build Up to 80% Full Power' that a
determination of the contribuiton of each propeller-shaft to the overall)
vibration would be helpful, Thus single shaft runs were made in the lower
critical speed range,

The data as recorded at speed imcrements of 10 shaft RPM (5 shaft
RPM through crxitical speeds) can be seen om pages 4 & 5.




¢. Each propulsion unlit conuists of an H.P. and L.P turbine flixibly
contected to double reduction articulated gears. The cruisging turbine is
connected to the H.P, turbine by means of a single reduction gear and pinion.
The survey was conducted in both main engime rooms utilizing an Askania Hand
vibrograph with a 20:1 set magnification., Data were recorded in both engine
rooms while the ship maintained a comstant 330 SRPM, except as noted on pages
5 & 6. Recordirgs were made at bearimgs in the 3 principal directions.
(Location of bearings shown in sketch on page 3)

4, Results:

a, Analysis of the overall kmnll data fndicates satisfactory condition of
the main propuleion shafting and propellersa from the standpoint of vibrationm,
The maximum singular vibratory displacementtis mils at 245 SRPM, is within the
accepted limits for this+class ©f ship, For the individual shaft-prop vibra-
tion cont2ibution to the overall hull vibration, the starboard prop-shaft
readings appeared as puve first order ani sinusoldal in form. However, the
port prop-shaft ¥ibration readimgs had larger amplitudes ( 3 to I a¢ 245 SRPM)

with a trace of second order wave forms, The plot of displacement vs, frequency

for all hull vibration readings may be seen on page 7,

b. Analysis of the main propulsion machinery data indicates satisfactory
condition of the main turbines and reduction gears, The maximum vibratory
amplitude was .recorded in No. 2 Erngine Room and was % 3,75 milz at fourth
order Yprop.) frequency,

!

5. Recommendat!on and Conclusione:

1. Check port propeller for pitch ani balance
2, Check bearing clearances-and aligument of the port shaft,

The above rocommendations are thought necessary to reduce the amplitude
of the ,port prop-shaft vibration contributfon, The starboard prop-shaft.
unit is satisfactory and no work should be dorme on it for vibration purposes.
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HULL VIBRATION DATA - ATHWARTHSHIP DIRBCTION

SHAFT FREQ. DISPLACEMENT REMARKS

RPM CPS + MILS

58-120 - negl. -

130 9 «250 Prop. blade frequency

140 9.5 «313 " " "

150 10.5 375 " " "

160 11 +38 " " "

170 - negl. -

180 - negl. -

190 | - negl. -

200 - negl, -

210 - negl. -

220 3.77 1.28 Shaft freq. § 2nd order
. trace

230 3.83 2.12 " " " "

255 3.92 5 - . " " " "

240 i 4.00 9.25 " " " "

4S8 4,08 15 " " "o

250 4,17 12,75 " " " "

260 4,33 12,5 " " " "

270 4.50 3.12 " " "o

280 4,67 2.8 " " " "

290 4.83 1.75 " " " "

300 5.00 2.75 " " " "

308 5.08 3.5 " " .o

310 5.17 5.6 " " " "

L H 5.35 6.9 " " .o

320 5.33 12 " " " "

330 5.50 12,1 " " voo®
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DD836 - USS MACKENZIE
PRE-FRAM TRIAL OF 12/13/62
HULL VIBRATION DATA

ATHWARTSHIPS DIRECTION

TRAIL SHAFT READINGS
"DISPLACEMENT

SARFT FREQ.
iPORTRPM STHD CPS + Mils Remarks
200 | 210 4 3.5 Shaft freq. § 2ND order
245 210 4.08 8.87 " " " "
250 210 4.17 10.4 " w " "
210 240 4 1.75 Shaft Freq.
210 245 4.08 : 2,88 " "
210 250 4,17 2.38 " "
MACHINERY SPACE VIBRATION DATA
ENGINE ROOM #1
B DISPLACEMERT FREY. “SRAME T TEHARKS
VERT. ATH FGA (43 RPM

A 250 «250 500 | 22 330 Prop. freq.
B .625 negi, | negl. |} 22 330 » .
c negl. negl. | .375 | 22 330 Prop. freq.
D negl. negl., | negl. | - 330 -
E negl. negl, | negl, | - 330 -
F negl. negl, | negl.| - | 330 -
G negl. negl. | negl. | - 330 -
H | negl. negl. | negl.| - 330 .

11 378 - .500 .500 | 22 330 ~ Prop. freq.




DD836 - USS MACKENZIE

PRE-FRAM TRIAL OF 12/13/62

MACHINERY SPACE VIBRATION DATA
ENGINE ROOM #2

STA VER%?TgﬁEEEEMEETFQA FREQ SHAFT REMARKS
CPS RPM
A negl. | negl. | .875 |22 330 Prop. Freq
B 3.750 .,625 |negl. [22 - 330 " "
c 3.750 3.500 | 1,625 |22 330 " "
1] negl. negl. | negl, |- 330 -
E NeglL. ~vegh 11,25 |22 330 Prop. freq.
F 1,000 2.122 {1,375 |21-20 315-300 " "
G negl., 1.500 11,250 {20 300 " "
H 1,000 .750 11,125 }20-19 300-285 " "
I 1.500 625 | 1,000 |22 330 " "

TTRYZ



DISRLACEMENT VS SHAFT SPEED.

DISPLACEMENT ~-ZMILS
o S N X

LURN

o /70 /90 20 230 250 270 290 3/o 330
SHAFT SREED —ArM

BOTH SARFT S A7 SAME SPLELD
- PORT SHAF7 VARIED, STBY /LD <aVSTANY
——————— STBO SHAFT WRAED POAT MELDO CoVSTAV:
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